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(54) An exterior rear view mirror for a motor vehicle. 

(57) A rear view mirror includes an outer body (2), 
a reflective plate (3) housed in the outer body, 
an arm (11) for fixing the outer body to the 
bodywork (13) of a motor vehicle, a support and 
orientation module (5) for the reflective plate (3) 
and a fold-back module (10) interposed be- 
tween the fixing arm (11) and the support and 
orientation module (5) for enabling the outer 
body (2) and the reflective plate (3) to pivot 
about a fold-back axis (14). The centre (15) of 
the reflective plate (3) is positioned at a pre- 
determined distance from the fold-back axis 
(14) and, precisely, the distance A between the 
centre (15) and the fold-back axis (14) along a 
transverse axis (X) of the vehicle is equal to A = 
100mm ± 10%, the distance B between the 
centre (15) and a plane (16) perpendicular to the 
fold-back axis (14) and defined by opposing 
surfaces of the fold-back module (10) and of the 
fixing arm (11) is equal to B = 50mm ± 20%, and 
the distance C between the plane of the reflec- 
tive plate (3) and the fold-back axis (14) is equal 
to C = 45mm ± 20%. 
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The present invention relates to an exterior rear 
view mirror for a motor vehicle. 

As is known, in the design of rear view mirrors for 
motor vehicles, the designer of the entire vehicle cur- 
rently sets out specifications regarding the shape, 
size and technical characteristics of the mirror, such 
as the field of visibility and the type of articulation and 
orientation of the mirror, and the components of the 
mirror are in fact designed as and when required in or- 
der to comply with these specifications. 

In practice, this procedure necessitates the spe- 
cial design of each operational unit of the mirror (fold- 
back mechanism, support and orientation members 
for the reflective plate) for each model of motor vehi- 
cle in order to adapt the dimensions and construction- 
al details of the components of these operational 
units to the specified operational and esthetic re- 
quirements and may therefore make it difficult to 
comply with size specifications, as well as being very 
expensive. 

The object of the present invention is to provide 
a standardized rear mirror with an internal structure 
which consists of a few standard elements with the 
same dimensions whatever the outer shape of the 
mirror itself, and which can be used in the design of 
rear view mirrors having different outer shapes, leav- 
ing the designer a wide choice of design possibilities 
while satisfying current regulations. In particular, the 
internal structure of a mirror according to the inven- 
tion must be able to be assembled with different out- 
side elements so as to provide rear mirrors whose es- 
thetic and operational characteristics are substantial- 
ly the same as those of prior art mirrors. 

According to the present invention, an exterior 
rear view mirror for a motor vehicle is provided, includ- 
ing an outer body, a reflective plate housed within the 
said outer body, means for fixing the mirror to the 
bodywork of a motor vehicle, and orientable support 
means for the said reflective plate housed in the said 
outer body, the said support means being interposed 
between the reflective plate and the said fixing 
means to enable the said outer body and the said re- 
flective plate to pivot about a fold-back axis, charac- 
terised in that the centre of the said reflective plate 
is positioned at a predetermined distance from the 
said fold-back axis, the distance A between the said 
centre and the said fold-back axis along a transverse 
axis of the vehicle being equal to A = 100mm ±10%, 
the distance between the said centre and a plane per- 
pendicular to the said fold-back axis and defined by 
opposing surfaces of the said support means and the 
said fixing means being equal to B = 50mm ± 20% 
and the distance C between the plane of the said re- 
flective plate and the said fold-back axis being equal 
to C = 45mm ± 20%. 

For a better understanding of the present inven- 
tion, preferred embodiments will now be described, 
purely as non-limitative examples, with reference to 
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the appended drawings, in which: 

Figure 1 is a schematic frontal view of the group 
of elements making up the internal structure of a 
mirror according to the invention; 
5 Figure 2 is a view from above of the group of Fig- 

ure 1; 

Figure 3 is a cross-section of part of the group of 
Figure 1; 

Figure 4 is a frontal view of a variant of Figure 3; 
10 Figure 5 is a cross-section of a further variant of 

Figure 3; 

Figure 6 is a frontal view, with the cover removed, 
of a second part of the group of Figure 1; 
Figure 7 is a cross-section of Figure 6; and 

15 Figure 8 is a frontal view of a variant of Figure 6. 

Reference is made to Figures 1 and 2 which show 
schematically a standardized mirror according to the 
invention. Specifically, the mirror 1 includes a hollow, 
oblong outer body 2 (schematically indicated by a 

20 chain line), which houses a reflective plate 3 facing an 
opening (not shown in detail) in the body 2 itself and 
fixed to a support and orientation module 5 which in- 
cludes a support plate 6 fixed to the outer body 2 by 
projections 7. The plate 6 carries a device 8 for adjust- 

25 ing the position of the reflective plate 3 and is fixed 
to a bracket 9 of a fold-back module 1 0 adapted to al- 
low the plate 6, together with the body 2, the reflec- 
tive plate 3 and the orientation module 5, to pivot rel- 
ative to a horizontal arm 11 of a support element 12 

30 adapted for fixing to the bodywork of a motor vehicle. 

In particular, the mirror 1 has only one fold-back 
axis 14 (Figure 1 ), a centre 15 and an articulation ref- 
erence plane 1 6, the latter being defined as the plane 
separating opposing surfaces of the fold-back mod- 

35 ule 10 and the arm 11 and extending perpendicular to 
the axis 14. According to the invention, the axis 14, 
the centre 15 and the plane 16 are placed at standard 
distances from each other, the same for all mirrors, 
whatever their outer shape and the model of motor 

40 vehicle on which they are to be mounted. To be pre- 
cise, in a cartesian reference system in which the X 
axis is parallel to the transverse axis of the vehicle, 
the Y axis is parallel to the longitudinal axis of the ve- 
hicle, and Z coincides with the vertical, the distance 

45 between the fold-back axis 14 and the projection of 
the centre 15 on the X axis, indicated A in Figure 1, 
is equal to 100mm ± 10%, preferably 100mm ± 5mm, 
the distance between the plane of the reflective plate 
3 and the axis 14, indicated C in Figure 2, is equal to 

so 45mm ± 10%, preferably 45mm ± 5mm, and the dis- 
tance between the centre 15 and the reference plane 
16, along the Z axis, indicated B in Figure 1 , is equal 
to 50mm ± 20%, preferably 50mm ± 5mm. In particu- 
lar, research carried out by the applicant has demon- 

55 strated that, with these measurements, by suitable 
modification of the dimensions of the arm 11 and 
hence of the position of the fold-back axis 14 relative 
to the point of reference 17 of the mounting position 
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of the mirror on the vehicle, it is possible to mount the 
standard mirror according to the invention exactly in 
the same position as that in which current mirrors are 
mounted (the coordinates of the point 17 are the 
same), providing fields of view that are not too differ- 5 
ent from current ones and respecting restrictions re- 
garding the folding back of the mirror and type ap- 
provabtlity, and providing a standard five-degree up- 
wards inclination of the reflector unit, which approxi- 
mates to the inclination of most prior art mirrors. 10 

The invention of a standard-measurement mirror 
for any vehicle makes it possible to manufacture its in- 
ternal structure in predetermined modules, which are 
mutually interchangeable according to the desired 
operational characteristics. In particular, as descri- 15 
bed above, the internal structure of the standard mir- 
ror described is divided essentially into two modules, 
the fold-back module 10 and the orientation module 
5. As the current preference is for mirrors with mech- 
anical or electric fold-back mechanisms and with 20 
electric orientation or mechanical orientation by 
means of Bowden cables, the illustrated mirror fore- 
sees the provision of four standard modules, specifi- 
cally two fold-back modules 10' and 10", manual and 
electric respectively, and two orientation modules 5' 25 
and 5", operated electrically and mechanically by 
Bowden cable respectively. According to one aspect 
of the invention, the two fold-back modules 10' and 
10" are interchangeable, as are the two orientation 
modules 5' and 5"; as a result, with these modules it 30 
is possible to make four mirrors with different meth- 
ods of controlling the folding back and the orientation 
of the reflective plate. 

In a first preferred embodiment (schematically il- 
lustrated in Figures 1 and 2), the support plate 6 is in- 35 
corporated in the orientation module 5' and 5" and is 
fixed to the bracket 9 when the mirror is assembled; 
according to a second embodiment, the plate is part 
of the fold-back module 10' and 10" and is fixed to the 
device 8 for adjusting the position of the reflective 40 
plate when the mirror is assembled. 

Figure 3 shows an example of a manual fold-back 
module 10'. As shown in the drawing, the module 10' 
includes a tubular-shaped adaptor 20, with a broad 
base 21 screwed to the arm 11 by screws 22 and a 45 
narrower portion 23 joined to the base 21 by an an- 
nular wall 24. On the annular wall 24, the base 21 has 
projections 25 (see also Figure 4) shaped to fit into 
corresponding recesses 26 in a hollow cylindrical 
body 27 that surrounds the narrow portion 23 and so 
has an annular base wall 28 facing the annular wall 
24 of the adaptor 20. Between the cylindrical body 27 
and the portion 23 is a coil spring 29 which bears at 

one-end^against_the_base_wall 28_and at the other 

against a cap 30 which closes the top of the cylindri- 55 
cal body 27. The cap 30 carries a screw element 31 
protruding from the cap 30 itself and extending inside 
the narrow portion 23 of the adaptor 20. The end of 
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the screw element 31, which passes through a disc 

32 abutting the annular wall 24, is screwed into a nut 

33 in order to clamp the cap 30 against the end of the 
narrow portion 23. In this way, in the absence offer- 
ees acting on the mirror in its fold-back direction, the 
spring 29 keeps the projections 25 of the annular wall 
24 in engagement with the recesses 26 in the cylin- 
drical body 27, determining the stable angular posi- 
tions of the mirror 1 while, when forces act to fold 
back the mirror, the elasticity of the spring 29 permits 
the cylindrical body 27 to move axially upwards, the 
disengagement of the cavities 26 from the projec- 
tions 25 and the pivoting of the cylindrical body 27 
into the next stable angular position, thus enabling 
the mirror to fold back. 

The cylindrical body 27 is fixed to the bracket 9 
which, in the embodiment of Figure 3, has eyelets 34 
at its end opposite the cylindrical body 27 for fixing it, 
by screws not illustrated, to the support plate 6 
(shown by a broken line in Figure 3). On the other 
hand, in the embodiment of Figure 4, the cylindrical 
body 27 is formed in one piece with the support plate 
6', through the bracket 9, and in this case, as already 


mentioned, the device 8 for adjusting the position of 

the reflective plate must be fixed to the support plate , 

6' during assembly, according to the type of orienta- AM 

tion control desired in each case. 

Reference is now made to Figure 5 which shows - 
an electric fold-back module 10". It will be seen that h u - 

the module 10" has a casing 36 fixed to the bracket ■■■m^. 
9 and housing a horizontal-axis, reversible electric *~*1> 
motor 37, the distributor shaft 38 of which has a pinion 
39 which transmits drive to a speed reducer 40. The - 
latter includes a first large diameter toothed wheel 41 


meshed with the pinion 39, and a second small diam- 
eter toothed wheel 42 meshed with a wheel 43 fixed 
for rotation with a shaft 44 having a worm screw por- 
tion 45. This portion 45 meshes with a gear 46 with 
helical teeth mounted on a vertical-axis shaft 47 pro- 
jecting from the casing 36 at both ends. The shaft 47 
is fixed to the arm 11 by a prismatic coupling 48 near 
the lower end of the shaft 47 itself. This end is thread- 
ed and an axial coupling nut is screwed onto it. 

The gear 46 is freely rotatable on the shaft 47 and 
engages frontally with a second gear 50 fixed for ro- 
tation with the shaft 47 but slidable axially relative 
thereto. The gears 46, 50 are coupled to each other 
by frontal projections 51 on the gear 50 that engage 
in correspondingly-shaped recesses 52 in the gear 
46. The shaft 47 has an upper axial stop 53 for the 
gear 50 which is normally held in abutment with this 
stop 53 and meshed with the gear 46 by a coil spring 
54 located around the shaft 47 and compressed be- 
tyyeen_the_gear 46jandth erasing 36. 

A body 56 is fixed to a lateral portion of the casing 
36 and has a cavity 57 housing a coil spring 58 which 
acts on a pin 59 which in turn bears against a surface 
of the gear 50 provided with a seat 60 of predeter- 
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mined angular extent. 

An annular body 61 is fixed to the upper portion 
of the shaft 47 for rotation therewith and carries a pair 
of sliding strip electrical contacts 63 on its underside 
which cooperate with the tracks of a corresponding 5 
printed circuit 64 fixed to the casing 36 and connected 
by wires, not shown, to a circuit which controls the 
electrical supply to the motor 37. 

In this way, starting from a normal operating pos- 
ition, with the mirror positioned at 90 degrees to the 10 
side of the vehicle body 13, when one wants to fold 
back the mirror 1, one presses a command button to 
start the motor 37 whose rotation is transmitted to the 
worm screw 44 which is meshed with the gear 46 and 
causes the module 10" to rotate around the shaft 47 15 
until the tracks of the printed circuit 64 are positioned 
so as to cut the power to the motor 37. At the start of 
the rotation of the casing 36, the pin 59 comes out of 
the seat 60 and moves onto a portion of the gear 50 
having a smaller radius that than of the seat so as to 20 
reduce the elastic force in the spring 58. When an- 
other command button is actuated the motor 37 is put 
into reverse and rotates in the opposite sense from 
that described above. 

If, on the other hand, the mirror is folded back 25 
manually or by accident, the body 2, the casing 36, 
the worm screw 45 and the gear 46 pivot together 
about the shaft 47 so as to cause the gear 46 to be 
uncoupled from the gear 50, by the downward move- 
ment of the gear 46 against the action of the spring 30 
54. At the same time, the pin 59 moves out of the seat 
60 and slides on the lateral surface of the gear 50. 
The mirror may be returned to its normal position of 
use either by reversal of the mechanical operation 
just described or by electrical operation. 35 

Obviously, in this case as well, as an alternative 
to the arrangement shown, the casing 36 and the 
bracket 9 may be fixed rigidly to a plate 6'. 

With reference to Figures 6 and 7, the electric ori- 
entation module 5' will now be described. The module 40 
5' includes a casing 67 made up of a rear shell 68 (the 
bottom wall of which defines the plate 6) and a front 
cover 69. The rear shell 68 has a plurality of lugs 70, 
for fixing it to the hollow body 2 by the projections 7, 
and a lateral appendix 71 forming two lugs 72, an up- 45 
per and a lower, each provided with two holes 73 for 
fixing the shell to the bracket 9. Specifically, to fix the 
shell to the bracket 9, one hole of each lug 72 is used, 
as shown by the broken line in Figure 6, but the ar- 
rangement of the holes allows the shell to be fixed to so 
brackets of different dimensions. If, on the other 
hand, the fold-back module 5 incorporates the plate 
6', the latter would be fixed to the bottom wall of the 
rear shell 68, which in this case would not have the 
appendix 71 or its fixing elements. 55 

Two electric motors 74 are fixed within the casing 
67 and have worm screws 76 splined to their output 
shafts 75. These screws 76 mesh with respective 
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gears 77 having internal threads 79. The gears 77 are 
supported at one end by the rear shell 68, which has 
two cylindrical seats 80 for this purpose, and at the 
other end by the cover 69 by means of holes 78. Re- 
spective threaded portions of pins 81 with rounded 
heads 82 engage in the internal threads 79 while the 
rounded heads 82 engage corresponding seats 83 
provided in the back of the reflective plates 3. 

The cover 69 has a central cylindrical projection 
84 forming a hemispherical concave seat 85 housing 
a corresponding central convex hemispherical part 
86 fixed to the back of the reflective plate 3 and form- 
ing a ball and socket joint with the seat 85. 

In Figure 6, an electrical connector 87 can also be 
seen passing through the casing 67 in order to con- 
nect the supply cables 88 of the electric motors 74 to 
the electric power supply of the vehicle. In this way, 
by means of the screws 76, each motor 74 drives the 
respective gear 77 with an appropriately reduced an- 
gular velocity. The rotation of the internal thread 79 
displaces the pin 81 axially and consequently rotates 
the reflective plate 3 about an axis passing substan- 
tially through the centre of the ball and socket joint 85, 
86 and through the centre of the head 82. The com- 
bined rotation caused by the two motors 87 enables 
the position of the reflective plate 3 to be adjusted 
within a predetermined solid angle. 

With reference to Figure 8, the Bowden-cable ori- 
entation module 5" shown here includes a casing 91 
made up of a fixed rear shell 92 (only partly shown in 
the drawing) and a movable front shell 93. The rear 
wall of the fixed shell 92 is rigid with the plate 6 which 
projects laterally from this wall and has holes 94 for 
fixing it to the bracket. Alternatively, in this case as 
well, the rear wall of the fixed shell 92 can be provided 
with means for fixing it to the plate 6' if this is rigid with 
the bracket 9 instead of to the fixed shell 92. In addi- 
tion, the rear wall of the fixed shell is provided with 
lugs 95 for fixing it to the projections 7 (not shown in 
the drawing). 

The fixed shell 92, which is circular when seen 
from above and C-shaped in cross-sect ion, is provid- 
ed internally with two fork support elements 96 for the 
corresponding pivot pins 97 of cruciform element 98 
(seen in the drawing only in ghost outline). The fork 
elements 96 and the pins 97 are aligned on an axis 
99 that defines an axis of rotation of the cruciform 
element 98. Similar fork support elements 100 
(shown only schematically in the drawing) are provid- 
ed inside the movable shell 93 for supporting corre- 
sponding pivot pins 101. The fork elements 100 and 
the pivot pins 101 are also aligned on an axis 102, 
perpendicular to the axis 99 and defining an axis of 
rotation for the movable shell 93 relative to the cru- 
ciform element 98. As a result, the movable shell 93 
is able to rotate relative to the fixed shell 92 about the 
two axes 99 and 102. 

The movement of the movable shell 93 is control- 
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led by means of three cables 1 06 whose far ends (not 
shown in the drawing) are fixed to a control element 
accessible from inside the vehicle. The other ends of 
the cables 106, which pass through the bottom walls 
of the shells 92, 93 at the three points at the vertices 
of an equilateral triangle, are fixed in appropriate 
seats 107 by means of terminals 108. 

In order to allow the movement of the movable 
shell 93 but ensure that the two shells of the casing 
91 remain interengaged, the lateral wall of the fixed 
shell 92, which surrounds the corresponding lateral 
wall of the movable shell 93, is provided with notches 
1 09 while the two walls are surrounded by an resilient 
ring which holds them together. 

The cables 106 are kept normally taut by known 
means so that, when the control element is activated, 
it causes the traction or release of the cables 1 06 and 
thereby the desired orientation of the movable shell 
93 (and consequently that of the reflective plate 3 
fixed to it). 

The assembly of the mirror according to the in- 
vention is particularly simple as it requires only the in- 
terconnection of the modules 10 and 5, the fixing of 
the reflective plate 3 and the fixing to the arm 11 and 
to the hollow body 2. 

The mirror as described gives the following ad- 
vantages. First of all, the manufacturing of the inter- 
nal structure to standard dimensions, the same for all 
types of mirror and for all types of vehicle to which the 
mirror is to be fitted, considerably reduces the cost of 
manufacturing and stocking components and also the 
cost of designing the mirror. This standardization also 
means that only a very small number of interchange- 
able modules need be prepared in order to fulfil the 
desired operational specifications. Despite this, the 
standardized mirror is able to comply with constraints 
relating to: the required field of visibility, safety stan- 
dards, constancy of operating characteristics over 
time, streamlining, noise, application and driving 
comfort, while still providing the possibility of varying 
the outer shape or "design" of the mirror within wide 
limits. 

Finally, it is clear that modifications and varia- 
tions can be made to those embodiments described 
above without departing from the scope of the pres- 
ent invention. In particular, as already mentioned, the 
support plate can be part either of the fold-back mod- 
ule or of the orientation module, the orientation and 
fold-back modules cam be constructed differently, 
and all details can be replaced by technically equiva- 
lent alternatives. 


Claims 

1. An exterior rear view mirror (1) for a motor vehi- 
cle, including an outer body (2), a reflective plate 
(3) housed in the said outer body, means (12) for 


fixing the mirror (1 ) to the bodywork (1 3) of a mo- 
tor vehicle, and orientable support means (5,10) 
for the reflective plate (3) housed in the outer 
body (2), the said support means (5,10) being in- 

5 terposed between the said reflective plate (3) 

and the said fixing means (1 2) to enable the said 
outer body (2) and the said reflective plate (3) to 
pivot about a fold-back axis (14), characterised in 
that the centre (15) of the said reflective plate (3) 

10 is positioned at a predetermined distance from 

the said fold-back axis (14), the distance A be- 
tween the said centre (15) and the said fold-back 
axis (14) along a transverse axis (X) of the vehicle 
being equal to A = 100mm ± 10%, the distance 

15 between the said centre (15) and a plane (16) 

perpendicular to the said fold-back axis (14) and 
defined by opposing surfaces of the said support 
means (5,10) and of the said fixing means (12) 
being equal to B = 50mm ± 20% and the dis- 

20 tance C between the plane of the said reflective 

plate (3) and the said fold-back axis (14) being 
equal to 45 mm ± 20%. 

2. A mirror according to Claim 1, characterised in 
25 that the said distances of the centre (1 5) are A = 

100mm ± 5mm, B = 50mm ± 5mm and C = 
45mm ± 5mm. 

3. A mirror according to claims 1 or 2, characterised 
30 in that the said support means include a first fold- 
back module (1 0) for enabling the said outer body 
(2) to be folded back about the said fold-back 
axis, and a second plate support and orientation 
module (5) for enabling the orientation of the said 

35 reflective plate (3) to be changed. 

4. A mirror according to Claim 3, characterised in 
that it includes two fold-back modules (10) com- 
prising respectively a first, mechanical fold-back 

40 module (10'), and a second, electrical fold-back 

module (10"), the said mechanical fold-back 
module (10') and the said electrical fold-back 
module (10") being interchangeable. 

45 5. A mirror according to claims 3 or 4, characterised 
in that it includes two support and orientation 
modules (5) comprising respectively a first, 
mechanical, cable-operated support and orienta- 
tion module (5") and a second, electrical support 

so and orientation module (5'), the said mechanical 

support and orientation module (5") and the said 
electrical support and orientation module (5') be- 
ing interchangeable. 

55 6 . A m ir ror acco rd i ng~to a ny" of CI aims~3 to 5~ char- 
acterised in that the said support and orientation 
module (5) is rigid with a support plate (6) f ixable 
to the said outer body (2) and to the said fold- 
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back module (10). 

7. A mirror according to Claim 6, characterised in 
that the said support plate (6) has fixing lugs (72) 
provided with holes (73; 94) for screw engage- 5 
ment with corresponding portions (34) of a con- 
necting bracket (9) rigid with the housing (27; 36) 

of the said fold-back module (10). 

8. A mirror according to one of Claims 3 to 5, char- w 
acterised in that the said fold-back module (10) 

is rigid with a support plate (6') f ixable to the said 
outer body (2) and to the said support and orien- 
tation module (5). 
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